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aCD34+ hematopoietic stem and progenitor cell

HS: hypersensitive site; LCR: locus control region; TSS: transcriptional start site

Adapted from Higgs, Engel and Stamatoyannopoulos. Lancet 2012
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Indel ProfileEditing Efficiency

Match target Site are 20mer protospacer sequence within the human genome with compatible PAM's for different nucleases (20-Ns)

EDIT-301 Editing using highly specific and potent CRISPR-Cas12a 

enzyme
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AsCas12a staggered cut 

generate larger deletions than 

SpCas9, leading to higher HbF 

induction at the HBG locus

De Dreuzy et al, ASH 2019
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Editas engineered AsCas12a 

RNP demonstrates high editing 

efficiency in CD34+ cells

De Dreuzy et al, ASH 2019
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AsCas12a is Highly Specific 

primarily due to its DNA target 

engagement mechanism that is 

distinct from SpCas9

Gotta et al. Cold Spring Harbor 2019
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High level of editing and robust HbF induction in edited CD34+ cells from 

normal donors and patients with Sickle Cell Disease (SCD)
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EDIT-301-derived RBCs have reduced sickling and improved rheological 

properties versus unedited SCD-derived RBCs

Improved rheological behavior

Unedited SCD-derived RBCs EDIT-301 (edited SCD)-derived RBCsNormal donor-derived RBCs
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Consistent and robust large-scale manufacturing of edited CD34+ cells 

from normal donors

Robust large-scale manufacturing
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Cas12a RNP is highly specific and no off-target editing was detected in 

large scale manufacturing batches
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Direct RNA-seq analysis conducted using the Oxford Nanopore System on erythroid cells RNA harvested after 7 days of erythroid differentiation

No detectable unintended globin transcript variants in edited CD34-

derived erythroid precursors (Large scale batches)
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No detectable unintended globin protein variants in edited CD34-derived 

RBCs (Large scale batches)
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Infusion of edited CD34+ cells manufactured on a large scale to 

NSG mice leads to polyclonal engraftment with no lineage skewing

Efficient editing 

maintained in vivo

Bone Marrow 

at 20 weeks

n=32 mice/donor

1 2 3

0

2 0

4 0

6 0

8 0

1 0 0

E
d

it
in

g
 %

0

100

80

60

40

20

E
d

it
in

g
 (

%
)

No lineage skewing after engraftment

Blood

Stable polyclonal engraftment

Bone marrow at 20 weeks post-infusion  (Female NSG mice) Blood draws over 20 weeks and BM

In
d

e
ls

 (
%

)

Time (weeks)

0

100

80

60

40

20

In
d

e
ls

 (
%

)

0

100

80

60

40

20

124 8 16 20
C D 4 5  

l e u k o c y t e s

C D 1 9

B  c e l l s

C D 3 3

m y e lo id  c e l l s

C D 3

T  c e l l s

C D 2 3 5

e r y t h r o id s

0

2 0

4 0

6 0

8 0

1 0 0

P
o

p
u

la
t

io
n

 (
%

)

U n e d i t e d  C D 3 4 +  c e l l s

E d i t e d  C D 3 4 +  c e l l s

n=46–48 mice/treatment (3 donors) Representative data from one NSG mouse.

Each color or color shade represents an individual 

indel signature.

Blood Bone marrow

Unedited CD34+ cells

Edited CD34+ cells

Donor



12© 2020 Editas Medicine

Conclusions

High levels of editing were achieved in CD34+ cells using highly specific Cas12a enzyme, 

leading to potentially therapeutically relevant levels of HbF expression

EDIT-301(edited SCD)-derived RBCs demonstrated a significant reduction in sickling and 

improved rheological properties

Large-scale process suitable for use in clinical manufacturing led to consistent editing 

without off-target and unintended HBG variants. Infusion of the edited cells in mice gave rise to 

multilineage and polyclonal engraftment with persistence of high levels of editing.

These results support the initiation of the RUBY clinical trial, a phase 1/2 study of EDIT-301 

to treat patients with severe SCD (NCT#04853576).
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